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(54) Method of driving organic electroluminescence element, apparatus for driving organic 
electroluminescence element and display using the same 



(57) A pulse voltage application circuit applies a 
pulse voltage having a duty ratio of not more than 1 0 % 
to an organic EL element. In this case, driving conditions 
are set such that an average drive current flowing 



through the organic EL element (an average injection 
current density) is not more than 3 mA/cm 2 , and an av- 
erage drive voltage applied to the organic EL element 
is not more than 4 volts. 
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Description 



a f? I I ^' SP,ayS ' diSP ' ayS USing ° r9anic electroluminescence elements (hereinafter referee to as oroanic 

Furthir J? ° r9an ,' C H k e ' ementS h3Ve thS advanta 9 e in they can be driven at low voltages of 5 volts to 20 volts 

foreseen J^^^T* "** "** *** SUit3b,e C °' 0rS Can be obta'neTb^t i g 

nnn« T ! luminescent materials, and are also utilized as multicolor or full-color displays 

S ' S P r h P :?k in ' nternational W °* sh °P o" '"organic and Organic ELrolumSscence Sep 14 £ 

1998, Oregon : Extended Abstracts pp. 137-1 40 wwiwoep.H la, 

c^teL^rar^rj'oT 0 ma,r L X SySt6m ' ^ WhiCh 3 P ' Urality ° f TFTS f™" Film Transistors) composed of poly- 
IT^Tjf 1^ f 5, ° n 3 substrate - an ° an organic layer is formed on a circuit composed of the TFTs to turn 

c 0 o n nrctfd toll " ^ * ^ ^ - * A capacitor is 

Snt«"!^ e S ' mP,C T'T SyS ' Cm ' ° nly WhSn 3 VO,tage is applied between the electrodes in each of the organic EL 

hi 5 , p „ r rr f T,r n haus c *" ain,d *• ,hai •» ■*»«»«««>«< «»£«sz^s£; 
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[0014] A method of driving an organic electroluminescence element including an organic material layer according 
to an aspect of the present invention comprises the step of applying a pulse voltage having a duty ratio of not more 
than 1 0 % between electrodes in the organic electroluminescence element, setting an average drive current flowing 
through the organic electroluminescence element to not more than 3 mA/cm 2 , and setting an average drive voltage 
5 applied between the electrodes in the organic electroluminescence element to not more than 4 volts. 

[0015] Here : "duty ratio" is defined as the ratio of the duration of a high level of voltage to one period of a pulse 
voltage in percent. 

[0016] In the driving method according to the present invention, when the pulse voltage is applied between the 
electrodes in the organic electroluminescence element, the current flows through the organic electroluminescence 
10 element, so that the organic electroluminescence element intermittently emits light. 

[0017] In this case, the organic electroluminescence element is pulse-driven under driving conditions , that is , a duty 
ratio of not more than 10 %, an average drive current of not more than 3 mA/cm 2 , and an average drive voltage of not 
more than 4 volts, thereby attaining long life of the organic electroluminescence element in the pulse driving at a low 
duty ratio. 

is [0018] It is preferable that the average drive voltage is not more than 1 volt. Consequently, the fife of the organic 
electroluminescence element is further improved. 

[0019] It is preferable that the organic material layer includes an aluminum quinolindl complex. In this case, the life 
of the organic electroluminescence element is improved by the above-mentioned driving conditions. 
[0020] A driving apparatus for driving an organic electroluminescence element including an organic material layer 
20 according to another aspect of the present invention comprises a pulse voltage application circuit for applying a pulse 
voltage having a duty ratio of not more than 10 % between electrodes in the organic electroluminescence element, an 
average drive current flowing through the organic electroluminescence element being set to not more than 3 mA/cm 2 , 
and an average drive voltage applied between the electrodes in the organic electroluminescence element being set 
to not more than 4 volts. 

25 [0021] In the driving apparatus according to the present invention, the organic electroluminescence element is pulse- 
driven under driving conditions, that is, a duty ratio of not more than 10 %, an average drive current of not more than 
3 mA/cm 2 , and an average drive voltage of not more than 4 volts, thereby attaining long life of the organic electrolu- 
minescence element in the pulse driving at a low duty ratio. 

[0022] It is preferable that the average drive voltage is set to not more than 1 volt. Consequently, the life of the organic 
30 electroluminescence element is further improved. 

[0023] It is preferable that the organic electroluminescence element comprises an organic material layer containing 
an aluminum quinolinol complex. In this case, the life of the organic electroluminescence element is improved by the 
above-mentioned driving conditions. 

[0024] A display according to still another aspect of the present invention comprises one or a plurality of organic 
35 electroluminescence elements including an organic material layer, and a driving device for applying a pulse voltage 
having a duty ratio of not more than 1 0 % between electrodes in each of the organic electroluminescence elements, 
an average drive current flowing through each of the organic electroluminescence elements being set to not more than 
3 mA/cm 2 , and an average drive voltage applied between the electrodes in each of the organic electroluminescence 
elements being set to not more than 4 volts. 
40 [0025] In the display according to the present invention, each of the organic electroluminescence elements is pulse- 
driven under driving conditions, that is, a duty ratio of not more than 10 %, an average drive current of not more than 
3 mA/cm 2 , and an average drive voltage of not more than 4 volts, thereby attaining long life of the organic electrolu- 
minescence element in the pulse driving at a low duty ratio. 

[0026] Particularly, it is preferable that the driving device is a driving device of a simple matrix system. In this case, 
45 even when each of the organic electroluminescence elements is pulse-driven at a low duty ratio, long life of the organic 
electroluminescence element is attained. Accordingly, a high definition display can be realized in a simple matrix sys- 
tem. 

[0027] It is preferable that the average drive voltage is not more than 1 volt. Consequently, the life of the organic 
electroluminescence element is further improved. 
so [0028] It is preferable that the organic material layer contains an aluminum quinolinol complex. In this case, the life 
of the organic electroluminescence element is improved by the above-mentioned driving conditions. 
[0029] The foregoing and other objects, features, aspects and advantages of the present invention will become more 
apparent from the following detailed description of the present invention when taken in conjunction with the accompa- 
nying drawings. 
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IN THE DRAWINGS: 
[0030] 



? P ,iUionSS atiC Vi6W Sh ° Win9 ^ 6XamPle ° f StmCtUre ° f a " ° r93niC EL « and * P— voyage 
Sement lIXSSEZi? ^ * n » MU ™ nl ° f the du * ^ *P«*™* of the ,ife of an organs EL 
Fig. 3 is a diagram showing the relationship between an average drive voltage and life 

eLVent fn IXSSSS^ ^ « m ™< of *• ^ **» pendency of the life of an organ* EL 
element tSSSE^ reSU ' ,S ° f meaSUrSment ° f dU * "» of the «• - o*»nb EL 

e^ment tliSSSS?^" r6SUl,S " ° f the du * pendency of the life of an organ* EL 

element tSlZSSS? - ^ " m ~ U """"* ° f the ratio dependency of the Itfe of an organ* EL 

Fig' I is a bSSZiw 6 re ' ati0nShiP r 6 ^" inma ' Va ' Ue ° f a " avera 9 e drive ™™ «* We: and 
d^d^ CO ""^ n - * d ^ of a simple matrix system using a 



[Examples] 



[Example 1] 



cathode 6 composed of Mg was fonSd I on thTlum T c ^ 3n ° de 2 by VaCUUm eva P° r ^°". and a 
green light was obtained luminescent .ayer 5. Consequently, an organic EL element emitting 
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[0038] Continuous luminescence experiments were conducted at room temperature by applying a drive voltage to 
the organic EL element by a DC driving system and a pulse driving system, to examine the amount of luminance 
reduced with an elapse of time. 

[0039] In the DC driving system, a predetermined voltage was continuously applied to the organic EL element. In 
55 the pulse driving system, a pulse voltage having a duty ratio of 50 %, a pulse voltage having a duty ratio of 1 0 %, and 
a pulse voltage having a duty ratio of 1 % were applied to the organic EL element. The frequency of the pulse voltage 
was set to 60 Hz. For example, in pulse driving at a duty ratio of 50 %, a voltage was applied to the organic EL element 
during a period which is 50 % of one period, to cause the organic EL element to emit light, and no voltage was applied 
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™ r. the f °C d r.v.ng, the pulse driving at a duty ratio of 50 %, the pulse driving at a duty ratio of 1 0 % and 

wouW be ZZ^T at t ° f 1 % ' ^ driVi " 9 C ° nditi0nS W6re adjusted such that < he initiaTaverage uminance 
would be 1 00 cd/m*. Further, the cont.nuous luminescence experiments were conducted by constant voltage drivina 
5 for keeping an average drive voltage constant vonage anving 

Kf 5(^7 Tot vt ?h° f V0,ta9e ^ 7 45 V0 ' tS in the DC drivin 9" 8 5 volts in the P utee driving at a duty 

aho of 50 /o, 10.5 V .n the pulse dnv.ng at a duty ratio of 10 %, and 15.65 volts in the pulse driving at a duty ratio of 

/ 1 05 voT^h T V T 9B W3S 7 45 V0,tS in the DC drivin 9' 4 - 25 volte in th * P""" driving at a duty Sio of so 
»o rnnlif tk ^ dnV,n9 31 3 dUty rati ° ° f 10 % ' and 01565 volts in the driving at a duty ratio of 1 % 

SI 1 , f aVe . raQe 6 V0,ta9e diffSrS de P end ing on the duty ratio. When the initial average luminance was set to 
If - " ^' the , ,nrt,al I 3 '" 6 ° f an aVerage drive current was approximately equal vvfthout depTdtng oHhe duS 

hf inLr 6 " i near ;:' at,onshi P between the 'finance and the current. Under the above-mentioned driving condmonT 
the initial value of the average drive current (average injection current density) was approximately 3 mW 
average drive current is reduced with an elapse of time. *«"<«eiy ^ mwcm . i ne 

15 S°S 2 J! 3 diagram Sh ° Wing the reSU,tS of measure ™ent of the duty ratio dependency of the life of the oroanic 
EL e.ement in the example 1 . In Fig. 2, the horizontal axis represents time, and the verti cai axis represents a" 
luminance in a case where the initial average luminance is set to one represents relative 

S^!?h F t 2 ; When r 6 DC driVin9 aPd the Pulse driving at a du * rati ° of 50 % were compared in a time period 
» l^o^Sl t,me W T C ° ntinUOUS experiments are started until the luminance is reduced^ 

the DC drivina liirL 396 TT" < hereinafter referred to as 70 % '* e >> ». 70 % life was approximately 2 hours n 
? h ?l ! ft 6 bem9 len 9 thened to not less than 20 hours in the pulse driving at a duty ratio of 50 % Further 

at a duj raLTl'T"' * 60 '» ■» P" lsa driving at a duty ratio of 1 oX andl put dling 

[0044] It is thus found that when the duty ratio of the pulse voltage is not more than 1 0 %, the life is greatly improved 
25 irrespective of the increase in the peak value of th e drive current improved 
[0045] The reason why in the pulse driving at a duty ratio of 1 0 % and the pulse driving at a duty ratio of 1 % the 
luminance ,s temporary increased immediately after the continuous luminescence experiments ar^ SartU it'thal 
under the dnv.ng conditions, the e.ement temperature rises because the peak value of me drive 

2 00 f1? ^h? laUOnSh ? betW6 ! n an aVera9S driVe V ° ,tage and life was then examined from the results shown in Fig 

fn Fb 3 ZortZllT ° Wmg ! relati0 " ShiP b6tWeen 3n aVera9e drive vo,tage and life " The "^izonta. axis shown 
f presents the average drive voltage, and the vertical axis represents the 70 % life 

3 s ■ ■ T in Rg - 3 ' the 70 % life Was a PP r °ximately 1 .5 houre when the average drive voltage was 7 45 volts 

S n T t 9 ' engtnened t0 a PP~ximatefy 25 hours when the average drive voltage was 4.25 volts ?he 70 % me wis 
improved to approximate^ hours when the average drive voltage was 1 .05 volts and was improved t ^apprlimaTely 
60 hours when the average drive voltage was 1 565 volts. From the results, it is found that the effect ofpreveZo Z 

vol SETS. " ^ : ed "° ed te inCreaS6d WhSn the average drive v °" a 9 e * not mor th"n ££S£l 
«> roSll a t JS t T? ed , When the aVGrage driVe VOltage is not more ««" approximatety 1 volt. " 

EH 1 0 A %:rro f ^rrmr 9 at a duty ratio of 02 % - the effect ° f attaining iong ise - * ^ ^ - a ^ 

[0049] Although the above-mentioned continuous luminescence experiments were conducted by constant voltaae 
dnvmg or keep.ng the average drive voltage constant, the luminance is reduced by the degradatior lot the ^raanfc II 
element with an elapse of time even in constant current driving for keeping the average dr^e cu^ent cSnS Iven 
- m the constant current driving, the same effect of attaining long life wasconfirmed in p'ulse driving a a Z X 2? 
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[Example 2] 



[0050] In the example 2, an organic EL element having the same element structure as that in the example 1 was 
fabnca ed, a drive voltage was applied to the organic EL element by a DC driving system, a pulse d^fng Sem of a 
duty rat,o o 50 %, a pulse driving system of a duty ratio of 1 0 %, and a pulse driving system of a duS "ritio oH % and 
TanTn^ UmmeSC : nCe eXf>erimentS ™° respectively conducted at room temperature under dSg condliont' that 
s an inrtial average luminance of 1000 cd/m2 to examine the amount of luminance reduced with an elapse of time 
In this case, the initial value of an average drive current was approximately 27 mA/crr* P 

F ? : 4 .k 3 d ' agra ! n Sh ° Wing thS r6SUltS ° f measureme nt of the duty ratio dependency of the life of the organic 
EL element ,n the example 2. In Fig. 4, the horizontal axis represents time, and the vertical axis represents reEe 
luminance .n a case where the initial average luminance is set to one represents relative 

[0052] As shown in Fig. 4, the 70 % life was approximately 0.32 hours in DC driving, while being lengthened to 2 6 
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hours in pulse driving at a duty ratio of 50 %. However, the 70 % life was approximately two hours in both pulse driving 
at a duty ratio of 1 0 % and pulse driving at a duty ratio of 1 %, which was shorter than that in the pulse driving at a 
duty ratio of 50 %. 

[0053] When the results in the example 1 and the results in the example 2 were compared with each other, therefore, 
5 it is found that the improvement rate of life is increased by pulse driving at a low duty ratio at the time of driving in low 
luminance or low current density, while being conversely reduced when the duty ratio is reduced at the time of driving 
in high luminance or high current density. 

[Example 3] 

10 

[0054] In the example 3. a luminescent layer 5 obtained by doping methyl quinacridone into Alq 3 was used. The 
structure of the other portions in the organic EL element in the example 3 is the same as the structure of the organic 
EL element in the example 1 . in this case, methyl quinacridone was doped into Alq 3 in the luminescent layer 5, thereby 
making it possible to obtain an organic EL element emitting green light at higher efficiency, as compared with that in 

is a case where a luminescent layer 5 composed of only Alq 3 is used. 

[0055] A drive voltage was applied to the organic EL element by a DC driving system, a pulse driving system of a 
duty ratio of 50%, and a pulse driving system of a duty ratio of 10 %, and continuous luminescence experiments were 
respectively conducted at room temperature under driving conditions, that is, an initial average luminance of 500 cd/ 
m 2 , to examine the amount of luminance reduced with an elapse of time. The frequency of a pulse voltage was set to 

20 60 Hz. In this case, the initial value of rin nverage drive current was approximately 10 mA/cm 2 . 

[0056] Fig. 5 is a diagram showing the results of measurement of the duty ratio dependency of the life of the organic 
EL element in the example 3. In Fig 5 the horizontal axis represents time, and the vertical axis represents relative 
luminance in a case where the initial average luminance is set to one. 

[0057] As shown in Fig. 5, the 70 °- life wns approximately 1.2 hours in DC driving, while being lengthened to ap- 
25 proximately 9 hours in pulse driving at a duty ratio of 50 % and approximately 10 hours in pulse driving at a duty ratio 
of 10%. 

[Example 4] 

30 [0058] In the example 4, a luminescent layer having a thickness of 200 A obtained by doping Rubrene having a 
molecular structure of a chemical formula (4) into a-NPB was formed on a hole injection layer 3 having a thickness of 
500 A composed of 2-TNATA, an electron transport layer having a thickness of 400 A composed of Alq 3 was formed 
on the luminescent layer, and a cathode 6 was formed on the electron transport layer. The organic EL element can 
emit yellow light at high efficiency. 

35 

(4) 



40 



45 




so [0059] A drive voltage was applied to the organic EL element by a DC driving system and a pulse driving system, 
and continuous luminescence experiments were conducted at room temperature, to examine the amount of luminance 
reduced with an elapse of time. 

[0060] In the DC driving system, a predetermined voltage was continuously applied to the organic EL element. In 
the pulse driving system, a pulse voltage having a duty ratio of 50 %, a pulse voltage having a duty ratio of 1 0 %, and 
55 a pulse voltage having a duty ratio of 1 % were applied to the organic EL element. The frequency of the pulse voltage 
was set to 60 Hz. 

[0061] In any of DC driving, pulse driving at a duty ratio of 50 %, pulse driving at a duty ratio of 10 %, and pulse 
driving at a duty ratio of 1 %, the driving conditions were adjusted such that the initial average luminance would be 
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10 



15 



20 



aviSfril?* !° ntinUOUS lumi ^scen Ce experiments were conducted by constant voltage driving for keeping an 

£3 1 7 cons,ant under the drivin9 conditions - the inrtial value o< an avera9e drive S 

^etemenfin^e^'xamrr 2T? ? ^ f * measUrement of the rati ° dependency of the life of the organic 
fcL element m the example 4. In Fig. 6, the horizontal axis represents time, and the vertical axis reoresents relative 
luminance in a case where the initial average luminance is set to one represents relative 

SSSL ,l S H h0Wn '? 6> thS 70 % " fe W3S a PP roximate| y hour in the DC driving and approximately 65 hours 
[Example 5] 

E a m Uf T mP ' e 5 ' ! ,uminescent la V er 5 obtai "ed by doping DCJTB having a molecular structure of a chemical 
^Z^C^^^SS* " red t ? ht emiSSi ° n 35 We " 38 d ° Pin9 Rubrene as a -inescence ass^ dTpan 

Ts^t^r^eaolT^A^ t 8 St T d StmCtUre C ° mpriSin9 3 h0le inJection 3 havi "9 a thickness 
wauo a composed of 2-TNATA, a hole transport layer 4 having a thickness of 150 A composed of a-NPB anri « 

LZ re^lT 5 haV ": 9 a , thiCkneSS ° f 400 A C ° mp0Sed 0f DCJT * ™« ^brene. T^ani EL dement can 

f ^ » h ° WeVer ' rt 13 '° Wer in ' Umin0US 6ffiCienCy ' 33 com P ared with those in the organic EL SSiTSSSS 
green light in the examples 1 to 3 and the organic EL element emitting yellow light in the example 4 9 

(5) 
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[0065] A drive voltage was applied to the organic EL element by a DC driving system and a pulse drivina svstem 

fhfr!L h DC I™" 9 SyStem ' 9 P redetermine d voltage was continuously applied to the organic EL element In 
the pulse driving system, a pulse voltage having a duty ratio of 50 % and a pulse i voltage having a d^tv ratio o ?o »/ 
were applied to the organic EL element. The frequency of the pulse voltage was set to 60 Hz 9 ^ '° 
^ any one ° fthe DC drivin 9- «he Pulse driving at a duty ratio of 50 %, and the pulse driving at a duty ratio of 

JL££L 9 C ° ndrt,0nS ^ 3djUSted SUCh that the inrtial avera 9 e lumi " a "ce would be 75 cd/m* The cont nuous 
luminescence expenments were conducted by constant voltage driving for keeping an average drive ^7£Z2££ 
Underthe above-mentioned driving conditions, the initial value of an average dL currents £££^ e 5 

SSL^hi'SK tTZ T TT ° f T aSUrement 0f the ^ ra «° dependency of the .if e of the organic 
, e ' emem ,n tne example 5. In Fig. 7, the honzontal axis represents time, and the vertical axis reoresents mfaw 
luminance in a case where the initial average luminance is set to one represents relative 

SSLil 2TT R ?k 7 ' ^ 7 ° % " fe WaS ^P' 0 *™^ 7 hours in the DC driving, while being improved to ap- 

T '? PUtee driVin9 9t 8 dUty rati ° ° f 50 % and the P ulse drivi "9 a duty ratio of 10 % P 
[0070] The results of expenments under various conditions were further added to the resufts of the continuous hi 

50 cdAnll ,h ?, , 6 eXF>erimente were i" * case where the initial average luminance was setto 

r srr:r dopin9 ? jtb and ^^^^^^ 

was set to 2000 cd/m* ,n the organic EL element, emitting yellow light, comprising a luminescent layef obtained by 



OCID: <EP 1197942A2_I_> 



8 



EP1 197 942 A2 



doping Rubrene intoa-IMPB. 

[0071] Fig. 8 is a diagram showing the relationship between the initial value of the average drive voltage and the life. 
In Fig. 8, the horizontal axis represents the initial value of the average drive current, and the vertical axis represents 
the ratio of the 70 % life in the pulse driving at a duty ratio of 1 0 % to the 70 % life in the DC driving as the improvement 
5 rate of the life. 

[0072] As shown in Fig. 8, it is found that the improvement rate of the life by the pulse driving at a duty ratio of 1 0 % 
is low when the initial value of the average drive current is more than 3 mA/cm 2 irrespective of the difference in the 
luminescent color and the element structure, while being significantly increased when the initial value of the average 
drive current is not more than 3 mA/cm 2 . 
10 [0073] As described in the foregoing, it is found that the maximum effect of attaining long life is obtained by driving 
the organic EL element under driving conditions, that is, a duty ratio of not more than 1 0 %, an average drive current 
of not more than 3 mA/cm 2 , and an average drive voltage of not more than 4 volts in consideration of the fact that the 
same effect of improving life can be also obtained, if the duty ratio of the pulse voltage is not more than 1 0 %, in cases 
where the duty ratio of the pulse voltage is 1 % and is 0.2 %. 

[0074] Fig. 9 is a block diagram showing an example of the configuration of a display of a simple matrix system (a 
passive system) using the driving device according to the present invention. 

[0075] In the display shown in Fig. 9, a plurality of organic EL elements having the structure shown in Fig. 1 are 
arranged in the form of a matrix of n rows and m columns on a common substrate, where n and m are arbitrary integers. 
[0076] Anodes 2 (see Fig. 1) of a plurality of organic EL elements 20 forming each row are connected to a driving 

20 signal line 31 . A plurality of driving signal lines 31 corresponding to a plurality of rows are connected to a row driver 
30. Driving signals are respectively applied to the plurality of driving signal lines 31 by the row driver 30. 
[0077] Cathodes 6 (see Fig. 1) of a plurality of organic EL elements 20 forming each column are connected to a 
column selection signal line 41 . A plurality of column selection signal lines 41 corresponding to a plurality of columns 
are connected to a column driver 40. Column selection signals are successively applied to the plurality of column 

25 selection signal lines 41 by the column driver 40. 

[0078] The driving signal applied to the driving signal line 31 by the row driver and the column selection signal applied 
to the column signal selection line 41 by the column driver 40 are set such that a pulse voltage having a duty ratio of 
not more than 10 % is applied to the organic EL element 20 which should emit light, and no pulse voltage is applied 
to the organic EL element which does not emit light. 

30 [0079] In this case, an average drive current flowing through the organic EL element 20 which should emit light is 
set to not more than 3 mA/cm 2 , and an average drive voltage applied to the organic EL element 20 was set to not more 
than 4 volts. Consequently, a high definition display of a simple matrix system is realized. 

[0080] Although the present invention has been described and illustrated in detail, it is clearly understood that the 
same is by way of illustration and example only and is not to be taken by way of limitation, the spirit and scope of the 
35 present invention being limited only by the terms of the appended claims. 



Claims 

40 1. A method of driving an organic electroluminescence element including an organic material layer, comprising the 
step of: 

applying a pulse voltage having a duty ratio of not more than 10 % between electrodes in said organic elec- 
troluminescence element, setting an average drive current flowing through said organic electroluminescence 
45 element to not more than 3 mA/cm 2 , and setting an average drive voltage applied between the electrodes in 

said organic electroluminescence element to not more than 4 volts. 

2. The driving method according to claim 1 . wherein 

said step of setting the average drive voltage to not more than 4 volts comprises the step of setting said 
50 average drive voltage to not more than 1 volt. 

3. The driving method according to claim 1 . wherein 

said organic material layer includes an aluminum quinolinol complex. 

55 4. An apparatus for driving an organic electroluminescence element including an organic material layer, comprising: 

a pulse voltage application circuit for applying a pulse voltage having a duty ratio of not more than 10 % 
between electrodes in said organic electroluminescence element, wherein 
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an average drive current flowing through said organic electroluminescence element is set to not more than 3 
e^TnnsTeno XX ^ ^ ™ h ^ JS^SS 



5 



5. The driving apparatus according to claim 4, wherein 

said average drive voltage is set to not more than 1 volt. 



15 



6. The driving apparatus according to claim 4 wherein 
no.ino?comX iC eleClr ° ,Um,neSCence e,ement com P ri ** organic materia, layer containing an aluminum qui- 

7. A display comprising: 

one or a plurality of organic electroluminescence elements each including an organic material layer and 

JTc ?» T V ' ng " putee V ° l,age havi "9 a ra,i0 of " ot mo» than 1 0 SSZuSSSt in 
each of the organic electroluminescence elements wherein oeiween electrodes in 

t^m^cm^rr 1 " OWin9 ,nr ° U9h e3Ch ° f thS ° rganiC ^luminescence elements is set to not more 
han 3 nwems and an average dnve voltage applied between the electrodes in each of the oraanic el^trl 
luminescence elements is set to not more than 4 volts. organic electro- 

8. The display according to claim 7 wherein 
said driving device is a drv.ng cevice of a simple matrix system. 

9- The display according to claim 7. wherein 

™J:zir«z% v s;T d be,ween ,he ei ~ trodes in each ° f «• ^ minescence ele . 

10. The display according to claim 7 wherein 
^ said organic material layer contains an aluminum quinolinol complex. 
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